The spread of the HIV/AIDS epidemic is still fueled by ignorance in many parts of the world. Filling in knowledge gaps, particularly between men and women, is considered key to preventing future infections and to reducing female vulnerabilities to the disease. However, such knowledge is arguably only a necessary condition for targeting these objectives. In this paper, we describe the extent to which HIV/AIDS knowledge is correlated with less risky sexual behavior. We ask: even when there are no substantial knowledge gaps between men and women, do we still observe sex-specific differentials in sexual behavior that would increase vulnerability to infection? We use data from two recent household surveys in Botswana to address this question. We show that even when men and women have very similar types of knowledge, they have different probabilities of reporting safe sex. Our findings are consistent with the existence of non-informational barriers to behavioral change, some of which appear to be sex-specific. The descriptive exercise in this paper suggests that it may be overly optimistic to hope for reductions in risky behavior through the channel of HIV-information provision alone.
Introduction
In many parts of the world, the spread of the HIV epidemic is still fueled by ignorance. This lack of knowledge is often unequally distributed in the population. A recent UNAIDS AIDS Update Report (2005) notes that: "Data from 35 of the 48 countries in sub-Saharan Africa show that, on average, young men were 20% more likely to have correct knowledge about HIV than young women." 1 Filling in this knowledge gap is considered key in the fight against HIV and in efforts to reduce the vulnerability of women and girls.
Despite the consensus that information and education about the disease are a critical part of any HIV/AIDS intervention (See discussion in chapter 2 of UNAIDS and UNIFEM (2004) contributing to heightened vulnerability of young women, and Farmer (1996) discusses some of the structural barriers of poverty which prevent reductions in risky behavior for women. UNAIDS and UNIFEM (2004) notes that differences in bargaining power in high poverty, low education and high gender inequality environments mean that insufficient knowledge may not be the only barrier to protecting oneself.
In this paper, we use new data from a national household survey in Botswana to describe what happens when men and women actually do have the same information about HIV/AIDS. First, we document how Botswana is unusual compared to many other African countries. The country has one of the most advanced HIV epidemics on the continent. We also show that HIV/AIDS awareness is high in Botswana, and the distribution of information is relatively equal across men and women. For some types of information, women are even more likely to know correct facts. Part of this is certainly the result of well-established national information, education and communication (IEC) policies, on which we provide details below. Second, we exploit this unique context of equal information to ask: do men and women still report differences in behaviors associated with lower HIV transmission risks? We use simple logit models to describe how information, demographics and risk profiles of partners relate to the probability of using condoms, and how this relationship differs by sex. We do not focus on differences in HIV prevalence across sexes in this paper since current prevalence rates are a function of past behaviors. Instead, we concentrate on the relationship between current levels of HIV information and current behaviors that may contribute to future HIV prevalence rates.
We cannot measure the causal impact of information on behavior using the solely cross-sectional data available in Botswana. This is because we cannot observe sex-specific changes in sexual behaviors after an exogenous change in HIV-relevant information, nor can we argue that the national IEC campaigns randomly reached some segments of the population by 2004 and not others. However, cross-sectional correlations still provide insights into possible barriers to behavioral change in a country in which HIV knowledge is widespread and not significantly different between men and women. The results from our logit models of condom use indicate that even when men and women have very similar types of knowledge, they do not have the same probabilities of reporting protective behaviors. Much of the gap appears to be made up by sex differences in the likelihood of condom use with more risky partners, conditional on HIV information. Furthermore, when encounters involve alcohol, condom use is significantly less likely for both men and women conditional on knowing how HIV is transmitted and protected against. These findings are consistent with the existence of non-informational barriers to behavioral change, some of which appear to be sex-specific.
Overall, our descriptive analysis suggests that public health information campaigns that are successful at reaching the masses may alone not be successful in combatting the disease. We conclude that more detailed work is needed to understand why HIV knowledge is not protection, and that this work would benefit from focussing on (1) how men and women are differently able to negotiate condom use with more risky partners, and (2) the relationship between alcohol use and risky sexual behavior.
The paper proceeds as follows. Section 2 provides some broad background on HIV/AIDS knowledge in Africa and Section 3 describes the data that we use. Section 4 outlines the Botswana information and education campaigns and presents descriptive statistics of the sample. Section 5 describes the HIV knowledge of different sub-groups in Botswana in 2004 and relates this knowledge to prior information gaps measured in a 2001 survey as well as to levels of HIV knowledge in other African countries. Section 6 contains the simple logit models measuring the correlations between information and reported sexual behavior. Section 7 concludes.
HIV/AIDS knowledge in Africa
Many public health studies have tried to measure the causal effect of HIV information on risk behaviors. These studies generally compare reported behaviors from groups of people who are exposed to HIV information to those who are not. For the most part, these treatment-control studies are conducted on small community-based samples, and focus on face-to-face provision of information or counseling. 2 There are other data more suited to describing the national distribution of HIV knowledge, but less able to answer the causal question of how does information change behavior.
Much of what is known about the extent of HIV/AIDS knowledge at the population level in Africa comes from analysis of several nationally representative Demographic Health Surveys (DHS) 3
Although the DHS are designed to capture fertility and family planning data, more recent waves include questions on HIV-related knowledge and behaviors. Several robust patterns about HIV knowledge emerge from these data. These include: i) Men tend to have better knowledge of HIV 2 For example, see Kamb, Fishbein, Douglas and et al (1998) and Coates, Counseling and Group (2000) . In the Kamb, Fishbein, Douglas and et al paper, 5758 individuals who approached STD clinics for testing were randomly assigned to interactive HIV/STD counseling or didactic prevention messages. Behavioral questionnaires and STD tests were administered at baseline and 4 subsequent rounds. In the Coates, Counseling and Group paper, 3706 eligible study participants were solicited through the local media and directly by the staff associated with the project and randomly assigned to VCT or more general health information. Reports on sexual behavior as well as HIV tests were taken at baseline and follow-up. 3 See Gersovitz (2005) and Glick and Sahn (2005) for two recent surveys of DHS data from a set of East and West African countries. The only southern African country included in the analysis is Zambia.
prevention methods than women; ii) Urban residents tend to have better knowledge about HIV than do their rural counterparts, but this gap has often fallen (slightly) over time; iii) HIV knowledge is strongly positively correlated with education; and iv) Older cohorts tend to have better information about the disease than do the under-20 cohorts. One explanation offered for these patterns is that they are the result of different sub-samples having differential costs of acquiring HIV-related information. For example, the opportunity cost of listening to the radio is lower for the stay-athome elderly while urban residents may be more readily exposed to billboards and to condoms in many public buildings. However, it is not altogether clear from these studies why, conditional on urban area, age and education levels, women are often still less likely to have HIV information than men.
While general awareness of HIV/AIDS appears almost universal in all of the countries surveyed in the DHS 4 , there is evidence of very low levels of understanding of some key HIV prevention methods. In most of the countries surveyed in this literature, the HIV/AIDS epidemic is far less prevalent than it is in Botswana. Estimated prevalence for the population aged 15-49 in the relevant DHS is 1.8% for Burkina Faso, 2.2% for Ghana, 7% in Tanzania and 15.6% in Zambia. Below, we describe how Botswana compares with these countries on HIV knowledge and knowledge gaps.
In particular, columns (2) and (3) of table 1 will stand in contrast to the corresponding data we present on Botswana.
The data
We use data from two waves of the Botswana AIDS Impact Survey to examine information and behavior: BAIS-1 (2001) and BAIS-2 (2004 The purpose of the survey was to provide "information for assessing the HIV/AIDS intervention programs."
Office (2001) 8 The Appendix contains a list of the information and partnership questions that we used from each survey. 9 We believe we are the first to use these data for research purposes. At this time (June 2006) , neither data set is in the public domain. examination of prevalence rates in Botswana and how they are computed (and mis-computed), see Levinsohn and McCrary(2006) . 11 Economic variables in the waves of BAIS are few. The most obvious such omission is any measure of income.
There are no income measures in either wave of the BAIS. 12 The only substantial change in the age structure of the BAIS-1 and BAIS-2 samples is the proportion of the population aged 10-19. That fraction falls slightly more than 3 percentage points. This is true for both the (reported)
weighted and the unweighted samples. 13 This mean is not significantly affected by selecting on the adult sample of over 20-year-olds. 14 Although this percentage is smaller-around 2%-for the adult population between 20 and 50 years of age.
live together. 15
Education patterns show that 30 to 40 percent of adults report primary school (7 years of schooling)
as the highest level of education obtained, about 45 percent report secondary school (12 years of schooling) as the highest level obtained and 15-20 percent report tertiary education. This is high by African standards-Botswana's relative wealth (largely the result of diamond mining taxes) has enabled it to provide substantial resources for human capital development of its citizens in the 1980s and 1990s. Despite the fact that Botswana is one of the richest countries in Africa, about one third of adults report that they cannot read easily.
These data highlight some of the challenges facing public education about HIV/AIDS in Botswana.
Large parts of the population still reside in rural areas, creating logistical hurdles for some types of information disbursement. Information programs intensive in one-on-one contact-for example,
Voluntary Counseling and Testing services-are likely to be significantly more costly than providing information through the mass media. With about one third of adults having only completed primary education, a significant fraction of the population is under-educated. The literacy rate reflects this and suggests that written education materials will probably not reach a significant fraction of the adult population. The large fraction of school age children highlights the potential payoff of integrating HIV education into schools, but some of these schools are also often geographically remote.
Botswana has mobilized many channels of information transmission throughout its IEC campaigns, which began in the late 1980s. The country currently spends more money per capita on HIV/AIDSrelated activities than any other country in southern Africa: about US$70 per person was spent on core HIV/AIDS activities in 2002, of which about one fifth was allocated to education and prevention programs (Martin(2003) .) Before the escalation of HIV-related mortality in Botswana, individuals referred to HIV/AIDS as the "radio disease", because the radio had been the main means of transmitting knowledge in the early stages of the information campaign Heald (2006) .
The first wave of public information programs (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) emphasized three messages. Citizens were urged to abstain, to be faithful, and to "condomize." Abstinence was urged as the ultimate preventative action. For those who were sexually active, the advice was to have one partner only and to use condoms. Concurrently, pilot projects were initiated to prevent mother to child transmission (PMTCT). The three-pronged campaign and pilot PMTCT programs were well-established before the BAIS-1 survey, and were very similar to information interventions in other countries. 16
In 2002, the second wave of programs commenced. These "Phase 2" programs included a scaling up of the PMTCT efforts, an expansion of the anti-retroviral (ARV) program, and a public ed-
15 Cohen(1998) notes that in Botswana, "the institution of marriage has essentially disappeared." 16 For a discussion of HIV/AIDS policy in Botswana, see (Heald (2006).) ucation campaign that moved beyond the initial three messages and focused more specifically on battling popular misinformation. Here, the emphasis was on de-stigmatizing HIV/AIDS, 17 and on understanding HIV transmission channels. The national information campaign in this second wave continued to make great use of radio and incorporated audio-visual messages to overcome spatial and illiteracy barriers. For example, videos educating people about the importance of HIV status knowledge and ARV therapy were played in patient waiting rooms in hospitals and clinics across the country, 18 while safe behaviors for HIV prevention were emphasized through a weekly national radio serial drama.
In the next section, we document how this multi-dimensional information and education campaign has reached different groups of people and make some comparisons over the short space of time between 2001 and 2004.
Information gaps
To characterize information gaps in Botswana, we consider a subset of questions from the individual- For all of the knowledge questions which we will examine, respondents could answer "Yes, No, Do not know". We reduce these three responses to only two in the following ways. When the correct answer to a question was "yes", we combine the "no" and "do not know" answers. When the correct answer to a question was "no", we combine the "yes" and "do not know" answers.
The logic behind this approach is that from a policy perspective, "knowing" the wrong answer and simply not knowing the right answer have similar consequences. It is equally important to target information at an individual who "knows" that condoms cannot prevent HIV transmission as it is to target information at an individual who is not sure whether condoms can prevent HIV transmission.
17 The President of Botswana became the first head of state to be publicly tested for HIV during this campaign Heald (2006 Table 3 indicates that large gaps in knowledge by sex do not seem to characterize the situation in Botswana. Column 1 reports the fraction of respondents who have ever heard of HIV in each of the two surveys. Among urban men and women, about 95 % have heard of HIV. The figure falls to 90 % for rural men. Overall, awareness is high. There are no significant changes from BAIS-1 to BAIS-2. This is consistent with the fact that the first wave of public education, which highlighted HIV awareness, was completed before BAIS-1.
Columns 2 and 3 focus on two of the key messages of the first wave of public education; they report on whether respondents knew that condoms reduce the risk of HIV transmission and whether respondents knew that monogamy reduces the risk. These questions were only asked of individuals who reported that they had heard of HIV before (column (1)). In contrast to many other African countries, the knowledge that condoms reduce transmission risks is very high among both women and men in urban and rural areas. By 2004, when BAIS-2 was conducted, between 80 and 90 % of respondents (depending on gender and place of residence) knew that condoms reduce the risk of HIV transmission and that monogamy also reduces the risk.
Columns 4, 5, 6, and 7 deal with aspects of HIV that were the subject of the second phase of public education. These questions were also only answered by individuals who had heard of HIV before (column (1)). If the second phase of information and education campaigns had an impact on HIV knowledge, we should see this in positive changes in the proportion of people reporting correct answers to these questions.
Column 4 reports the results of whether the respondent knows that a person who appears healthy can in fact be HIV-positive. Given the long time lag between infection and development of symptoms that is characteristics of HIV/AIDS, this is a particularly important fact for people to know.
The correct answer to the question is yes, hence respondents who replied "no" or "do not know" are Columns 5 and 6 in Table 3 Table 1 the fraction that answered "yes" or "did not know"-that is, the fraction with incorrect information.
Although the prevalence of misconceptions did fall between the two waves (more in urban than in rural areas), it is clear that tackling the misconceptions associated with HIV and witchcraft remains a challenge.
The last column reports the fraction of respondents who know that HIV can be transmitted from mother to child. While the urban-rural knowledge gap is again apparent, knowledge improved for all the cells between the two surveys. By BAIS-2, 91% of urban women and 87% of rural women knew about mother to child transmission.
To further consider how information differs across individuals of different ages and education categories, we estimate logit models for each HIV knowledge variable in BAIS-2. 21 Table 4 contains the results of these models where we have controlled for gender, age cohort, years of education, and indicator variables set to one if the respondent was either married or cohabiting, working, and/or living in an urban area. Each covariate is interacted with a male dummy variable in order to test whether men in each group have significantly more or less information than women. Cell entries are the average of individual marginal effects computed from the logit model.
The results indicate that youngest cohorts (age 10-19, the base category) know the least about HIV. Since the median age at first sex for both boys and girls is 18.6 years (in table 2), this may be a cause for concern and suggests the potential for more school-based HIV education programs. In contrast to almost every other study using African data, Table 4 indicates that the proportion of men and women who know the correct facts about the disease is almost the same, even within subgroups. Except for the first column, men are either equally likely to know the same information or somewhat less likely to know, conditional on other characteristics-for example, information about MTC transmission is less likely to be known by men. Men are also more likely to hold misconceptions about the disease: they are more likely to believe one could become HIV-positive by either sharing a meal with a seropositive person or by witchcraft. Looking at the set of male interaction terms, we can see that men and women do not appear to have significantly different probabilities of knowing the right information, even within subgroup. In column 1, an additional 21 The same exercise for BAIS-1 yields qualitatively and quantitatively similar results. The largest differences were for columns (4), (5) and (6) in Table 3 -here, BAIS-1 individuals in urban areas were significantly more likely to report correct knowledge than individuals in rural areas. We also ran logit models on the pooled 2001 and 2004 data, with a full set of year interaction terms. We found few large improvements (or declines) in knowledge from BAIS-1 to BAIS-2.
year of education is associated with a larger increase in the probability of having heard of HIV for women compared to men, but this difference is substantively small. In column 2, men between 20 and 39 years of age are significantly less likely to know that condoms can protect, compared to women of the same age, while in column 5, married men are less likely than married women to report that HIV/AIDS can be transmitted by sharing a meal with an HIV-positive person.
On the whole though, the fact that the male interaction terms are generally small and/or not significantly different from zero is remarkable-even in rural areas, the proportion of informed men and women appears to be the same. The test of the null hypothesis that all of the male interaction terms are jointly zero cannot be rejected for any of the information questions, except for the question in column (2), concerning condom protection. Here, it appears that men and women do have different probabilities of knowing the correct answer-most of this difference appears to be for men and women of the same age groups, where women have a higher likelihood of reporting correct knowledge.
The other striking fact to emerge from this table (and Table 3 However, this success does not guarantee safer behavior change, which is one of the key variables of interest for policy makers. In the next section, we consider correlations between HIV/AIDS information and behavior. In particular, we look for evidence that individuals with the same types of information report different behaviors. If this is the case, then the data are consistent with a story in which HIV information is necessary but not sufficient for getting individuals to adopt less risky behaviors.
The relationship between knowledge and behavior
The behavior measures we consider here include the number of sex partners in the last 12 months and condom use at first and last sex with any of up to three recent partners. Table 5 reports means of these variables by sex for the sample in BAIS-2. The first three columns pertain to the full sample of all partnerships on which we have information, with the last three columns restricting the sample to those reporting only 1 partnership in the previous year. The table also present sex-specific means for variables that we will use in the logit models linking knowledge and behavior: these variables include all of the general HIV knowledge questions (specific questions about methods of MTCT are omitted) and a set of own and partner risk characteristics. Only individuals who report ever having had sex are included in the table. While the decision to have sex is also a margin along which individuals can adjust behavior in response to information about HIV/AIDS, we do not model sexual debut or secondary abstinence in this paper.
In the top panel of the table, summary measures of the set of risky behaviors are reported for individuals. 22 As is usual in most surveys of this nature, men report about 25% higher average number of partners than women over the last year-about 0.3 of a partner. This difference is significant. Reported condom use at both first and last sex with a given partner is substantially more likely for men than for women: 62.5 % of women and 70.8 % of men report using a condom at last sex with a given partner.
There are three caveats regarding the number of partners variable. First, studies have documented systematic differences in the number of partners that women report compared to men. This occurs even in studies that include the entire sexual network of an area (Nnko, Boerma, Urassa, Mwaluko and Zaba (2004) .) It is generally difficult to establish the form of the measurement error: whether women are under-reporting, or men are over-reporting, or both. Second, the modal number of recent sex partners in BAIS-2 is 1, and it is just 12.3 % of respondents who drive the average number of partners above 1 in Table 5 . 23 The observed data do not support the interpretation that many people have multiple partners. Third, having more partners is only significantly more risky behavior if condoms are not effectively used. For these reasons, we consider the link between knowledge and behavior by focusing on reported condom use rather than the number of partners in the rest of the paper. We look for associations between the level of HIV information a person has, their own and partner risk characteristics, and the likelihood of reporting condom use at last sex. 24
A caveat is also in order concerning our selected measure of risky behavior-(the lack of) condom usage. We interpret any sex without a condom as evidencing potentially risky behavior. Clearly, mutually faithful partnerships can involve no-risk encounters even when condoms are not used.
Our approach to this ambiguity is to include a host of partnership characteristics controls in our logit models that allow us to compare condom use within similar types of partnerships, rather than across all partnerships.
The level of HIV knowledge in our sample, as well as several risk factors associated with greater vulnerability to HIV/AIDS, are also described in Table 5 . Comparing men and women in the full 22 That is, means are calculated over the individuals in the sample. At other points in the table (as indicated), averages are calculated over partnerships as opposed to individuals. 23 The range of this variable for our sample of interest runs from 1 to 25. 11 % of the sample report 2 or 3 partners in the last year. 24 We focus on last sex with a partner rather than first sex since recall is likely to be better with the former.
and restricted sample, it appears that men and women are equally likely to know that condoms can reduce the risk of transmission and that having one partner who has no other partners can also protect. However, men are more likely to have heard HIV/AIDS information in the last 4 weeks, are somewhat more likely to know that a healthy person can be HIV-positive, and are less likely to report that they know HIV can be transmitted from MTC. Although these differences are significant, the size of the gap is relatively small for all of the variables. Looking back at Table 3, it is clear that we have a sub-sample of individuals who are, on average, better informed than the overall sample.
Turning to the risk characteristics, we see much larger, significant differences between men and women. Among men, 19.3% report that they have had multiple partners in the last year-this is more than double the proportion of women reporting multiple partners. All of the remaining means of risk variables are calculated over the partnership (not the individual). 25 Over 60% of men report that one of their partners is a boyfriend or girlfriend who is not living with them, while only 52% of women report that this is the case for their partner. 26 The summary statistics also indicate that more women are likely to be convinced that their male partners have other partners (29%) than men (27%). Under one half of both sexes report being certain that their partner has no other partners.
The picture is much the same when we consider the smaller sample of those with 1 partner only.
A higher proportion of people indicate they are sure their partners have no other partners, while women are significantly more likely than men to report that they are sure their partner has other partners.
The last line of the table points to a factor which has not received much attention in the recent literature on HIV/AIDS information. 13% of last encounters for men involved one or both partners using alcohol, while 10% of last encounters for women involved alcohol. To the extent that alcohol interferes with rationality, messages learned through HIV information campaigns may be completely ineffective during encounters that involve alcohol. 27 Table 6 reports the results of logit models of condom use. The dependent variable is whether a condom was used the last time the individual had sex with partner j, where a separate observation 25 Calculating means at the level of the partnership implies that individuals with information on up to 3 recent partners in the last 12 months will be represented multiple times. For the sample of individuals reporting only 1 partner in the last year, the partnership and the individual are the same observation.
26 The "partner is live out girl/boyfriend" category includes partner types described as "a casual acquaintance" and "a sex worker". We combined these categories with the "girl/boyfriend who does not live with me" group, as they contained a very small number of observations (265 and 13 respectively) 27 For example, while there are hard-hitting and unavoidable billboards plastered around Gaborone advocating "Don't Drink and Drive" and "Always use condoms" messages, there do not appear to be messages of the "Don't drink and have sex" variety.
is included for each of J partners, for J ≤ 3. Controls for age cohort, own marital status, work status, and urban/rural residence are also included. Coefficients on these variables were sometimes significant, but are not reported both for brevity's sake and because the focus here is on the role of information and risk characteristics. The results are from a single model containing a full set of gender interaction terms. The baseline, or female coefficients are captured in the first column, and the male coefficients are the sum of these baseline coefficients and the interaction coefficients in the second column. The interaction coefficient is therefore the estimated difference in coefficients between men and women. Cell entries are the averages of estimated individual marginal effects.
Knowing that someone who looks healthy may be HIV-positive is associated with 5.7% higher probability of condom use for women, and men do not have a significantly or substantively different association. Knowing that condoms reduce the risk of HIV transmission is associated with a 10.6% higher probability of condom use for women. Men have a slightly higher probability of condom use if they know that condoms protect (13.8%), but this difference is not statistically significant.
None of the male interaction terms on the information variables shown here (or suppressed for brevity) were statistically significantly different from zero. This suggests that conditional on all other covariates, men who know the same types of HIV information as women have no higher probability of condom use.
Note that the coefficients on the HIV knowledge variables are all substantially larger than the coefficient on education. Each additional year of education is associated with a significant 1.7 % increase in the likelihood of condom use for men and women. The results indicate that HIV-specific knowledge appears to be separately associated with reductions in risk-taking behavior.
To illustrate the combined effects of all of the male interaction terms, we present the information in the first two columns of Table 6 in graphical form. First, we predict the probability of condom use for each woman in the sample. Second, after setting each of the gender variables to 1 (e.g. as if male) for each woman and recreating each of the interaction terms for all the X variables, we generate a second set of predictions for each woman. This second prediction is constructed from the female distribution of covariates and the estimated coefficients for males. 28 By conditioning on female X-characteristics in the first and second set of predictions, any differences between these two predictions reflect differences in predicted behavior for a man and a woman who have identical observable characteristics.
To get a sense of how different these two predictions are for all of the women in our sample (rather than looking at the average for the entire sample), we graph the results of this two-step exercise. In Table   6 , we find that although the full set of HIV information variables are jointly significantly different from zero, we cannot reject the null that the set of male interaction terms for these information variables are jointly zero. The test for whether the entire vector of male interaction coefficients is different from zero is soundly rejected at the 1% level. 30 Hence, while there are differences in risky behavior between men and women, these difference are not the result of different responses to an individual's information set. And, as shown earlier, the information sets of men and women are themselves quite similar. Something other than information is driving the graph in Figure   1 . In terms of our graph, this means that when predicted values of condom use lie above the 45 degree line, much of this gap is being generated byβ s on the non-information X-variables: own demographics and partner risk characteristics.
In the second panel of table 6, we see how these own and partner characteristics are related to condom use at the margin. These results are suggestive of how people may be adapting their behaviors for different levels of perceived risk.
Women are 5.9 % more likely to have used condoms at last sex if they have multiple partners. Men with multiple partners are significantly less likely to use condoms. Women are less likely to use condoms as the age gap between the respondent and her partner grows. This result is consistent with uneven bargaining power when the female is much younger than her partner. For both men and women, believing that one's partner may or does have other partners has a large and precise positive marginal associated with condom use: the likelihood of using a condom at last sex is between 4.7% (for women) and 11.5% (for men) higher when partners are suspected or known to not be monogamous, compared to when a partner is reportedly known to be monogamous. When the partner is known to not be monogamous, men are significantly more likely than women to report using a condom at last sex (the male interaction term on "Partner does have other partners" is large and significant at the 1% level). Again, this result is consistent with uneven bargaining power between sexes.
29 A very similar graph delivers the same message for BAIS-1. 30 The p-values for each of these three tests are reported in Table 6 .
Condom use is also significantly related to whether partners reside at home or elsewhere. A relationship in which one's partner lives at home may indicate a more stable relationship, or a one with lower monitoring costs. The base category is a marriage partner who lives at home. Relative to this category, individuals who have a girlfriend or boyfriend living at home are 11.7% more likely to use condoms at last sex. There is no difference in this association for men and women. Condom use is almost 20 % higher (relative to when the partner is a spouse) when the partner does not live in the same residence. Again, this association is not different across men and women. That men and women are more likely to report condom use when their partnerships are more costly to monitor or less stable is an indication that each sex is perceiving increased HIV risk in these partnerships.
However, it is of some concern that while women are more likely to report condom use when they know their partners have other partners, they are not as likely to do so as men. This is conditional on the levels of HIV knowledge, which start out being very similar across men and women.
The last result of the table is perhaps one of the most interesting. The correlation between alcohol consumption before sex and condom use is large, significant and striking. For individuals who report that one or other partner consumed alcohol before last sex are 8.8% less likely to use condom. The marginal impact of consuming alcohol about halves the increase in condom use associated with knowing that condoms reduce the risk of HIV/AIDS.
While it is certainly the case that our sample is a selected group (they have had sex before, they have had partners in the previous year, they agree to give information about partners), it is also true that the individuals in Tables 5 and 6 are apparently better informed than the overall sample. To investigate whether whether the logit results are being driven solely by the partnership information contained in observations with multiple partners, we restrict the sample to those with just one reported partnership in the last year. With this restriction, 20% of the male sample is lost and 8% of the female sample is lost. The results in the first three columns of Table 6 remain largely unaffected by this restriction.
There are two main differences. First, men in the single partner sample appear much more likely than women to report condom use at last sex if they know about MTC transmission. This may be because the type of man who has one partner is also the type of man more likely to have children with this partner and be exposed to relevant HIV information at family planning clinics and maternity wards. Second, men in the single partner sample are about 40% more likely to report condom use at last sex than women. This is conditional on HIV information and all of the risk characteristics. It is important to remember that the sample of individuals in this model does not cover each individual's entire sexual network-so we would not expect the reports of men and women to coincide exactly. However, it is difficult to explain why the coefficient on "male" in the restricted sample is so large and significant, without resorting to one of two explanations: either women prefer to not use condoms, or women are unable to bargain to as high a level of condom use as men. While there is a fertility motivation for the first story, the second story is also clearly plausible.
Our analysis illustrates a key empirical fact: In Botswana, a country with high seroprevalence rates and near universal awareness of HIV/AIDS, there are behavioral differences between men and women who have the same HIV information sets and the same level of education. Furthermore, not all of this gap can be explained away by differences in the distribution of risk characteristics, as the prediction exercise in Figure 1 (which holds the distribution of X's for women fixed) illustrates.
It appears, as suggested by the paper's title, that education is not enough. There are aspects of gender that leave women more at risk.
Conclusion
It is certainly sensible to emphasize the importance of eliminating remaining information gaps between men and women in order to fight the spread of HIV/AIDS. However, our description of the situation in Botswana cautions against being overly optimistic about achieving an eradication of female vulnerability to the disease through this channel alone.
Using a rich set of individual-level data from Botswana, we show that men and women have very similar levels of HIV knowledge. For several types of questions, women actually report better knowledge than men. In comparison to many other African countries, the people of Botswana have extremely good information about HIV, although some gaps still remain in terms of misconceptions of transmission of the disease.
With simple logit models, we describe the relationship between one indicator of safer sex behavior (condom use at last sex), HIV information, partner characteristics and own demographics. These results indicate that individuals with specific risk factors for the disease-partners who reside elsewhere, partners who are not monogamous-are much more likely to use condoms. In comparing men and women, we show that even with the same distribution of characteristics, men are much more likely to use condoms at last sex. The message we take from this is that while individuals may have the same information about HIV methods of transmission and modes of protection, women may be unable to act on this knowledge to protect themselves against infection.
In the case of Botswana, it is not convincing to argue that sex-specific information gaps explain these differences in behavior. What drives these heterogeneities in behavior for men and women is an open question-one that is crucial for policy-makers to learn more about in order to evaluate expenditures on HIV education campaigns and to ascertain what complementary policies are necessary to successfully encourage risk-reducing sexual behaviors. answering "yes" (columns 1,2,3,4,7) or "no" (columns 5,6). ** information for Zambia for this question taken from Table 1 , Glick and Sahn (2005) .
*In most surveys, question was about "being faithful to one partner", or "avoid multiple partners" or both. In (7), MTCT is Mother to Child transmission. (4) and (7) are coded as 1 for a YES response; (5) and (6) are coded as 1 for a YES or DNK response.
The significant difference over time is at the 1% level. Notes: Bold is significant at 1% or 5% level. Table gives Notes:(*) means calculated over total partnerships (up to three recent partnerships for each individual). The smaller sample of individuals reporting 1 recent sex partner and information on only 1 recent partnership excludes anyone with data on multiple partnerships (785) or reporting more than one recent sex partner (an additional 135 people). The "dif" column indicates whether difference in means across men and women is significantly different from 0, at the 1% (or 5%) level. 
